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[If 6 ] flft$« 2 ga« O ft^aJMfrM K *3 u> T , 
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- - y <7)&® tcfM £ ©iff ^ t**i-+z> wmnyt^mmj- zm-rzjt 
^mimm^mm^mx$>^ x , 

ii»^9] mimwm(D¥m>w&WL±.i>zfcmz^ mm&xiz x *o 
§&£.-f %> t , t<nmz%2 mmmw mm * ft l -cfM $ *u 

taax k * 0 * ^ t-r £ ^ a. - - > <h > HfrfErsi*^ r if mm?- * 
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[mna% 10] n 1 #*a<o#3Mt:a6s±^^$*L, mmzxizx 0^ 
* n^i- * mn.m t , m &m&m t<nmzm2 mmm<o * mm 

tfrsa* 1 o«ascic^jtc«i«i--&«»ro# 1 ^ss^t, Hui^imom 1 ^e^k 
1 wE«ftRtmta» 2 (D&mzmf bntzMmm kdxj ? ^-^.z/mmm 2 ox 
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sen 1 ^t«so f iEi2 (omMzmwiLx. mtttn^Jt^mm^coo ^<d— 
[0001] 

[0002] 

fki-<SC^^«t •)fs^l#a:^>(pJ±*llI*^53*#J#M (WDM : Wavelength Div 
ision Multiplexing) ^aWffiMfc tlTV^ 0 WDMMtli, ^MiSc^ii^i" 

o 

[0 0 0 3] 

d o J: 9 ?r#b&» f§«r« * rT ^ L 9 £ £ ffl v> TlffS £ ffilji 

[0 0 0 4] 

®l x. fi\ DFBl/-f^DBRV-f*ffl * ffllffl) -f K «fc «3 

Zmt-f&t^ "f*?* DB R l^-HfOf-i--^^i«ua£i-«Sl£ffi[*l|H|»i-S 

-f ^^il^o/;GC S R-DB R V— ^ii^^->«iiC 
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[0 0 0 5] 

ClOJ: ^ :&4JT% f KDFBW-f (J^T\ TTG- 

DFBl/-ftv^) |±, J^W&afcft^pTgElB^S nmejStJtRfl«W2:< , ifc 
ftoI^fi^M-e^)^ fc^T!fft*tL"Ci/>So TTG-DFBl'-m ffil 
£ (£#It:fcit£ 1 & Wff Ifcift 2 tcffifc $ tLT v > & 0 
[0 0 0 6] 
[#ft£« 1 ] 

7-131121 #2r*R 

[#it^m2] 

7-326820 -^rtem. 
[0 0 0 7] 

[»w* f »* l «t n t -r h mm] 

TTG-DFBi/-fi±, Mm^^tm^^M^mm^^ 

— *f ll it^XMU We$> 2> 0 LfrLfttfb, TTG-DFBl/-t%tOl/-f 
£ mm, * MSHiJ^ ol^i- & tztb i:$Sf-a - - > i:fl ft ?± Xi" & 

[0 0 0 8] 
[0 0 0 9] 
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t™2t:ii, TTG-DFB l/-f , 7fcfcfflPISg§l, *3ft«WSES, ESt 
SX^^JSWSSS^f>^>]l5«)* : SrPai-&ittcJ: 19, TTG-DFB lx-Hf 

[0010] 

[001 1 ] 

o 

[0012] 

-t&mmt. mmm&mt<vmiz%2mmm<v*mm*frLxBi&2ti^ mm 
y± a izx «9 3§«;R £ ^fk-r * -f - ^ - - > t , mzt&&m r zm&?- a - - 

[0 0 13] 

ia^ « $ n u *jt t £ * -r & *im<7> ft^atT * w-r & 
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K «fc *)it)&£tt&o 

[0 0 14] 

£ #&£-r z> istti i: . B?fsrsi4« t(Dffl!,zm2 mm.m<Dtp ^ ^ l r ^ £ *l 

o *>m>-f*i^— OpIE^-r y^-=&fflC> ffeOfrfB^-f 7f^|v^:ttlf\ gr 
[0 0 151 

* si&-r h mm t , mris^ii^ t o w u » 2 ftiw t> me * ^ t r ^ $ n 
~>ym*mtzm i ^mm^m^zm^-r^mm^m i oE*§ifc> n-ri^tm^ 
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m^^i§«^T^mfe^rpi^^^^^n^*m*fi^^^^^o^2o0E^ 

^«^<^d *>m>-r*i^— ^HuiaTfcHM^ KSMfci-ainrsBfi 1 ogysusitf 

, fiii^HufE^^T^^^-r^^fBm 1 mmRvmum 2 mm^mi hit 

Rz/mmm2<Dmm*MmLx, mm%^<nit y &mm^<n ^ %<n~<Dmu%^m 
m^-zmmir z>z\t £#m t 1- & it^m^mmm^m- xvmj&zti&o 

[0 0 1 6] 

:H s t^^iMii:Lr, TT G~D F B P-^t#*#:7fci#i|iS§l 
[0 0 17] 

d 1 (±, TTG-DFB U'-Hf S OA t S:— 
«ig4:^i-«B&Wfliia-C*-5o £*3, d 1 (a) li^t^ h5>f ^I«E^i: 
?&o7t«B&Wf®ia, HIl (b) (±131 (a) (DA- A' Mr® Kj&o T T G V 
— f«BO«EB&»fMia, HIl (c) {±01 (a) OB-B' IIIi:fD^/:SOA 

[0 0 18] 

###^£1 0±KI±, TTGU-ifUt S0AU£j!>n5llfbtiT\<*2> o 
[0 0 19] 

TTGl/-«, 111 (b) IZTfr-t* 0 *»fmai3fiS:^rLT^* 0 p-In 
P «£ «5 **^3l#a£«l 0±U(±, p-InPint, p-InPJ;i)^JT 
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#H 2 0 0 2 - 3 5 5 2 7 1 ^- v : 9/ 

SB* 9 ? KJf 1 4 fc, MQW (Multiple Quantum Well : ^ii^fp) MttS 
2 Oil, n-InPiJ:H'4't l lli2 2i:, I nGaAs Pii H^f i- 
->^*i2 4t, p-InPiJ;l)^i^77Ki25^ HI Iff 2 8 T^lfM 
Sftfc InGaAsP*26<h, InPiJ;*) fc&ffl*J>&*e 3 0 h^ffMSft 
tv^o a^ii<^^3 0, I nGaAsP126, f-^.-->**Jl2 4, cf^H 

2 2 , MQWiS145 2 0 JkXFTU? 9 y KJg 14l±, ;* -fr^H'** > **£ 

Set l) K&Mtb&frm 3 8«?tW^o ffl*!>&*Ji 3 0, 3 8±iC(i, p 
-I nPf4 0«^tl'C^l.o p — I nP!4 0 _h(C(3\ p-InGaAs 
J§ «t *) %Z>3 > 9 9 2 ^^LttS4 6^M$^tv>& 0 fi#>&&5 3 

8±tUi, 115 0 # ? ?FM£ti-Cv>;z> 0 ^^ifl^Kl 0<OTffii:ii> 115 4^ 
flS^ntv^, p-I nPSl 2, 4 0, ffli6&<&/f3 8<7)f|iiffi±(:ii, -> 
U^BtffcBU ^^§114 4«M$tLTv^ 0 
[0 0 2 0] 

SOAgRJi, [HI (c) K^J?fc»fMfl*aS**rLTV>&o 1 0 

±^i±, p-InPH2h, n-InPli *) 9 y K« 1 8 fc, M 

Ot, p - I nPifJ: ^^iSl^y K« 3 41>mi&2tiX\<*2> 

0 ±SB* y y vm 3 4 > MQWSti 2 0 SO'TSB* 9 y KiS I8li, ^ ^ff^ft 

Kl±, n - I nPJfJ: l9*aSAii*ii 3 8 T^ffM^Tv^o _tSB*9-y Kg 

3 4RO f ffl*3&*Ji 3 8±Hti, p-I nPi4 0«^^t^^c p-In 
Pi 4 0±lCt±, p-I nGaAsIi^^^n^^^ M4 2 £?>L-tm®4 
8 7b ? ffM£*i-<:^£ 0 3 SJiiCii, 5 2 rt f ffM£ *ITV>& 0 p- 

upii2, 4 0, m*6&frm3 8<7>nmm±i^ ~>>; =r >$Htfliu d 

ftll4 4«$nt^s, 

[0 0 2 1] 

TTG lx-^|5(7)^-9-x h 7°<h S OAg|5c7)^+|-^ h =y y{ -ft.lt, 0 

1 (a) iZTF-fXoiz, Miff)*-** Y 7 4 ffimttZ £7 ^%ZW:ZftX^^Z>o 
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[0 0 2 21 

■Sfctc, ±ffiTTG-DFB l--+P t S O A t ^-frMCtil 
Ci5it^TTG-DFB 9*Offt^Hov>ria 1 & 0^2 v»T!ftlE1~ * 0 

in 2 {±±sa^*#mt k a if z> t t g u - Hfoig fttjiuss * ^twit^^c 

[0 0 2 3] 

0 2i:^tJ:T{:, li4 6Cii, E*ft5 8 *^LTjftftHiiJiiPffl«a5E6 0*«« 

164 £^LTW--*fSEt&ffim?M6 6 7^M£ft> BB#S5 4 Klifjl 2 <7>;W y 
6 8^lt<btLTV^ 0 m«5 0 t±BE*S7 0 ^^Ltii? =MT^& 0 
[0 0 2 4] 

i£6 6lC«fc«K m^5 4 tlg5 0 fcOlWtC^f5feO*EE*flJinL, tS5 4^f> 
m^^riA-T^o ti5 4^f»jiX$iifctSli, InPll 2SC/ f TS|5^'7 ^ 
Kil 4 £^LTMQWfg14JB2 0Kj£A$*U flM 2 2 1^1*^13 8 
^^LT1I5 0ri>£>3l£ffl£*L&o MQW?g14^ 2 0 Icf&igBHIJ^-t 
ViAi" MQ WfSte* 2 0 "Cf&Tfc L ^^HJ^^- 2 8 tc i t) D F 



[0 0 2 5] 

|WIB#H, ilOX^7f6 2^KD/:RitU IS*JHffltS6 0 i:«t i), 

mm4 6 ts«5 o i:own»f5eo*ffiS:eiJiDL, mm A 6 a^ma^aA-*-* 

o 1S4 6 rt-'b&AS ft p-InP!40, ffi<6ii*e 3 0WI n 
G a A s PS 2 6 tiMTfa--V^i 2 4 HyiA^tU ^M® 2 2 Wffia6 
3 8 ^^LTli5 0^£>3l£ffi£*L&o fa-^>^'!2 4 KW2fefc£fe 
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W^-T^o ZtUzX*)^ DFBfS«JI(iM?£JHt1-£o L/;#ot, DF 

o 

[0 0 2 6] 

tfc, soaot, «ii4 8 tit 5 2 £<^tcp,iT;£<7)mj±££nflnu 

4 8^^*^^V±A-T^o MU4 8frb-&X£tifzmmi, p-InPi40S 
7 y KJf 3 4 £4hLTMQW?S14Ji 2 0 CftA^ti, TSB* 9 y KJf 1 
8^.^11^^^ 3 8 ^^LTtl5 2 ^<b3l £ {±1 £*i£ 0 MQWv$14H 2 0 \z 
mfc<omffiL$:&X't2>Z\t\z± «k MQWffittl2 0 ft £«-f&7\:£iii|ii1-& 

z> , m^MtiL i \& < u £ ^ <b k mat £ v± x-r & - 1 a*-? £ & 0 

[0 0 2 7 J 

LTt^oT, TTG V-«{Ci5tt^rSS^^Wt S 0A^U£Ut 
[0 0 2 8] 

& yt^m^mm iz is v > r , m & * « vimm *^-tz> mk<n ttg-d 
fb v-*f*T\"(iffz>z.t\z£. *k zbizfo&Bi^mmztjLjz-fzzttim 

[0 0 2 9] 

L^L** s «b, ra— W^iMS ^11^ T T G - D F B f *J|MCT W 
ffcLfc&£\ #TTG-DFB l/-^f<7)###:^OTM^|5lt^tL^«« ? # 

TG-DFBU-^<D&*%n±L\zmW)1r2>z\t-t)mmt%2> 0 Ltztf-oX, m 
in#TTG-DFBl/-f^ MiS: twIEUji" & a6 K (± , Bfti" 4 V — 9*M * 

[0 0 3 0] 
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[W|-o^2ifr«±H TU^itL tzmk<0 T T G - D F B V -*f*m%#) ^fr 
m-f&Umt LT(i, «Alf, #TTG-DFB I'— fB0£, * >y±A&i:: J: 
^ l^ffM L Ttzift^/LfHt^^f i" £ - <h t!> ? # x. *i & <> 

[0 0 3 1 ] 

El 3 ii, #TTG-DFBlx--»fT H ^^^> & AScK J; & mmiiWMXftm. L 
T^it^OT H^t^ti^TTG-DFB 1/ -+P<7)tftjS^^co|Eftf)|Ilj^^^i-»f 
mmx&Z> 0 m^-r^X n »wj — - c^jg^M l 0±tc, «m?MiEH<^& 
^.TTG-DFBl/-f72a, 7 2 b, 7 2 c tf&i^t&f hfiX^^o &T 
TG-DFBV-f 72a, 72b, 7 2 c ^S^ii^S 3 8 ti, 3f 7 4 H J: 0 
«^tltC55-g|^tLTV^ 0 #TTG-DFBl/-f 7 2 a, 7 2 b, 7 2 

c -hmfczKtzmmt, 4 *>&a&^£ ^^-mi^ui orz/p-i nPii 

[0 0 3 2] 

#TTG-DFB 1/-+F7 2a, 72b, 72c ©114 6 ii, g£|Jt 7 
8, 7 8 a, 7 8 b, 7 8 c tci ^ fcftftljfpfflm^ 6 0 H^iJtc^M^ tLTio *) 
, #S£H 78a, 78b, 7 8 cCliX^ 7f 8 0 a, 80b, 80c itWlf h 
iiTV^o lS5 4li, E«8 2, 8 2 a, 8 2 b, 8 2 c J: J) V — fJEIftffl 
6 K&mz&mZtiXio i9 , #B£H8 2 a, 8 2 b, 8 2 cCt±i2(7)X 
^7f84a, 84b, 8 4 c <b tlX \,*& 0 MU 5 0 (£, gfilS 8 6 , 8 6 

a, 8 6 b, 8 6 c Hi ^m^^^iJH^M$^^^^^Hb$nrv^ 0 
[0 0 3 3] 

EI 3 K^-fJ: ^ Kfc|£i>i^i*7 6 Loot T G - D F B 

1^-+P'7 2a, 7 2 b, 7 2 c ^T^^fM^-tCi ^ 0WT 
Bt-lx't ^> tlfz&T TG-DFB W-f 7 2 a, 7 2 b, 7 2 c WfS 5 4 {±2 
mC2gii-t-&.T <bli&^ 0 Lfc^ot, J^aWUJi, X^yf 82a, 82b, 
8 2c ScKX-f ^ 8 4 a , 84b, 84c OMBJK J: , #TTG-D F B 1/ 
-+P'7 2a, 7 2 b, 7 2 c ^^jzl^lEI&i-^.r «b^Plfgi:^^i;v^^o 
[0 0 3 4] 

L/^L&^<b, T T G - D F B V-f HKWK 

tBliE# 2003-3057873 



<Wm 2002-355271 



^— ->*: 13/ 



, 1 o o ft mfutoj¥$o^<7)7& ? fflv^ti-cv^ 0 ^-mfo&u^m 1 0 

^ns-hftntttho ££>Ul±, 4 tyiiXmzXZ>mmXmM<Df^^yf-^^ 
Kcm & K (i, 71/-ff^tL^TTG-DFBl/- -f W * ?W+5fr t 

^ft>jiXSUJ:i) W&tfc^i* itft$u~t& ZbltZX^TTlsj ik^titz T T G — 
DFBl/-tTl^f^<H:^t-5Ct(±, *H_hfflHT'ab^o 
[0 0 3 5] 

* 7t> 7Wft$*Lrt:TTG-DFB 9-*K«-m^Wt3^«l L ^ ^<T>^m 
t LT, *^i14*f#i« J:TTG-DFBV- *f*Tl"(iktZ>Z.t 4>#x. 

[0 0 3 6] 

#T T G - D F B U-f SraiUKftt* ^ i: inimt-f2>i><7)-C$>2> 0 Ztiiz 
X n , -o^TTG-DFBU-fi: S O A Lfc^S^fi 

T, ^^^J:^>4 £ *^fi0MiH3ov^T[Il4Sra5 ^ffl^T|^-r^>o 
[0 0 3 7] 

*^H<t^7fc^*#^S-e(i, @4C^fJ:^:, PI— 1 0± 
**4TOjKftlEHS:^ri-*tt»:OTTG-DFB U—*f7 2 a, 7 2 b, 
7 2 c«iJi:ttt^tlTV^ 0 ^TTG-DFBl/-f 7 2 a, 7 2 b, 7 2 
c 3 8 ratcfi. it 7 4 7& s l8:ttf>tLTi3i)K^fi«JU^flBl^tLTv^ 0 

[0 0 3 8] 

3M*ftSif«l 0<£>TiBK(i % #TTG-DFBU-f 7 2 a, 7 2 b, 
7 2c Ko^T^NMfclMR 1 0 OTICti 5 4 £f£ltMtt> ») 
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8 sm&fbtix^&o 

[0 0 3 9] 

«iS6 6Cili^atv^ 0 #TTG-DFBU-f 7 2 a, 7 2 b, 7 2 c <D 
MM 4 6 (i, BZ& 78, 78a, 78b, 78c led:*) ^HftlJiPfflm^ 6 0 
?ijCiS?^tV^ 0 #TTG-DFBl/-f 7 2 a, 7 2 b, 7 2c<7)®^15 
0^(i, B£$t8 6 , 8 6 a, 8 6 b, 8 6 c iZX <0 n%.M^&m^m%£ tlfzfe 

izmmniiL, Mx.immmmz^m^tix^^ 0 &m&8 6a, 86b, 86c 

IzmmWWXj 0 a , 9 0 b, 9 0 c mzit h fix \**Z> o 

[0 0 4 01 

*§&i^<fc&^*flMgS{i, #TTG-DFBU-f 72a, 7 2b, 7 2 
c Oil 5 0 H^i-^)Se| 7 f 86a, 86b, 86c (D^ti^'ti^mMWm^ 4 
•yf90a, 90b, 9 0 c %mt& Z\ tlz±fz%!$fflc<7)--^l) t £>2>o ir^^h 
, ^mM2 2 Z&mir&fztbCDmmS 0 lC^^i-^gE| 7 t8 6 a , 8 6 b, 86 c 
Kf£tt^n/cIEf}jt;U#x^ 0 a, 9 0 b, 9 0 c <vmffl IZ X *) , T U 4 it 

$ti/:liWTTG-DFBl/-f 7 2a, 7 2b, 7 2c<7)HW0rI^TT 

>b*>, 4^/12 2 &TTG-DFB »f&1£ift 

fc^0J)#x.*-i:*spr^t^* o CitLU«t»), TH'ft^ti^TTG-DFBl/ 
-f 7 2 a, 7 2 b, 7 2 c <D n %<Dffim<r>T T G - D F B V-*?<nfr*WW% 
m*$kmtir2>Z£tfX£Z> 0 Lt^ot, 7W f^^:It<OTTG-DF 
Blx-^'7 2a, 7 2 b, 7 2 c <7) ^ ft-m £ ®& \zmSto"f 2> Z £ ffX £ Z> 0 
[0 0 4 1 ] 

tfz, *§tmiZ X&ttb^mit&Weii, T Wffc$;it*:TTG-DFB U-Hf 
72a, 72b, 7 2 c fcWSCW afc^U, [13 ^ , 

QWf&14*2 0 KS^£&Ai-£rt:#0««&Tl^fl:£*i£TTG-DFB U 
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T#Jb K SSig-f £ C <!: £ T* £ & o 
[0 0 4 2] 

££>H, EI 5 tc^-TJ: -9 IC, H4 H^i-^HB^ticl:^7fe#2»#:^MHi3V^T, 
#TTG-DFBl/-f 72a, 72b, 7 2 c coMW, 4 6 <b MftUfPffimg 6 
0 t Zmm-TZ #Sd«£ 78a, 78b, 78c ^mtv£AX Of92a, 92 
b , 9 2 c £f&tt"C & <£ v^c Z.nmM&X^J 7f 92a, 92b, 92c <7)Hfl 
fflCi 0, TTG-DFB ^-^^mm^^MffiffXJi^^^^^^C 
<tM^£^£-^Xif£<>: & i9, TTG-DFB l^-^O^^P^ih-f--?) 

[0 0 4 3] 
[0 0 4 4] 

[* i nmmm 

*&mv>m i wii: «t 43fc#*#«^ov»-cig 6 ^sei i o zm^xm 
m-tZo m6ii*mMJtm^£&ft¥m>i£mw<vM&*7F-t±ffim. m7wm 
8 tt*mm%m^£&it¥mfomw<Dmi£Z7F-$-m i mm. ej9&lxieii o«h 

ill i:u ^#*«e coiEift^ri £ raf £ mx$> z> 0 

[0 0 4 5] 

m~?&o EI 7 (a) ii[H6 l*z$3tfZ> A -A' «ME1> El 7 (b) (iEI7 (a) 
^«^i-R^HitL^^^K:^:EI, EI 8 (a) fiEI6 H&tt^B-B' ^ 

wfifia, ei 9 (b) tiEi6 K&^&c-C %mmmx$>%> 0 

[0 0 4 6] 

mk.\S^®.mfkfci) t \ xi0l8 cm -3(o p -lnPJ; 19 &£^N»#:*>I£1 
0 0±tc, EI 6 U^i-J: 0 \z s U-*fT]/JM>l 0 2 <h , 7fc>*$cM 1 0 4 t. 
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S O AgR 1 0 6 tm&fhtiX^^&o 
[0 0 4 7] 

lx-+P'T Ix-f^ 1 0 2 -Ct±, 1 0 0_hH, ^IficoTTG— DFB V 

-f 108a, 108b, 108 c, 1 0 8 d tfXffllZ 7 V 4 it £ tlX y<*2> 0 it 
3HKft8Bl 0 4TU 0 0±K, TTG— DFB 0 8 a, 

108b, 108c, 108 d<D—miz*ti?tLmmZ*Lfz&&<nJCfri8Ll& 1 1 
0a, 110b, 110c, 1 1 0 d t , itM®$h 110a, 110b, 110 
c,110 drt£f£mi-£^£^£1-£7fc£-r£S?l 1 2 hi)*fcWLZ*iX\t*Z>o S 
OASB1 0 6T?(i, flftSSlOOiC, 1 1 2 j&»f>ffi;fc£*ifcft£ 

itfg-f&SOA 1 1 4^«$tiTV^ 0 Tl^f ffcS *lfc#TTG— DFB V- 
f 108 a, 108b, 108c, 1 0 8 d (i, #!l;Li£4 0 0 ju mX$>& 

o i£f& 110a, 110b, 110c, llOd (O-R £ (±, #!Jx. JdT 1 0 0 

0 ju m-C<fc£o S O A 114 #!lx_(2f 6 0 0 ^ mX&2> 0 

[0 0 4 8] 

li«OTTG-DFB I/-f 1 0 8 a, 10 8b, 1 0 8 c V 4 ft$ fifz 
U— VTUj 0 2 (±, [117 (a) &eHH 7 (b) H^i" J: -? &H/rMfif^£^ 

[0 0 4 9] 

^•TTG-DFB V--f 1 0 8 a, 108b, 1 0 8 c iFfcWL £ fifzmMXU 

, ^mwmmi oo±i:, MK.ifmm^2 o o o nm , Miis^i x 1 o 1 

8 C m-3<7)p-inP*116<h, 0J £ OT^^S- ri* 1 X 1 0 1 8 cm -3 
Op-I n P J: <9 & & * 9 y KJf 1 1 8 «h , MQWfgtti 1 2 0 t , 0Hx.tf 
flU¥^l 6 0 nm, ^m.WM&ff 1 X 1 0 1 8 cm-3» n - I nPfi 1)^:1. 
cpF^S 1 2 2 <h, $!x.(ilgJ¥2 9 0 nmO 1 . 3 ,u rnlBJ^ I nGaAsPfi 

1 2 4 t, [Utif^T-^fM$tL^:^0x.(«I¥2 9 0 nmW 

1 . 3 ju m&/&co InGaAsPfl26i, ^lI^(«J¥ 1 0 0 nm<D I n P/S 
J: 19 ^^>S*6^^ii 1 2 8 <h7& ? ffM^tt-Cv^ 0 

[0 0 5 0] 

MQWf£14Jf 1 2 0 <i, #Ux.(3f 1 . 1 5 ju mMO InGaAsPi^ 
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SlOOnmWSCHfi:, 1. 2 5//mi)$OI nG a A s P J: l)45ll?4 
OnmWSCHl^ MQ WO P L ^5t5» ? 1 . 5 5 ^ mf* * fli^Pl <h 
, 1. 2 5//mM^)I nGaAsPil)4^Ilf40nmCOSCHiH i li 

Jf li, 1 . 2 5// matW InGaAsP=t!9 &&MJ?9 nmO/t'J T* 

0. 8 % (DEil^f A $tLf:If7nm^)InGaAsP #Pl t ^ 7 1 

[0 0 5 1 ] 

fi*J>&«fcS 128, InGaAsPJtl26, -f- a - - > 12 4, EflHUf 
12 2, MQWffitti 1 2 O&CTTgB* 9 y Ki 1 1 8 <£, pUJ-^ttl/-?^-- 
«flJx.(iT?S14Jgi|6^1 . O/zmO^XHOW^tltV^o 
[0 0 5 2] 

^txf7>r y<7>m$jK(±, ^jx.i^fmms^2 xioi8 cm -3, mm 

tfl 5 0 0 nm^n- I n Pfi «9 &&Sa63i<^« 1 3 0#M§iitv»S o S 
*^^Jf 1 2 8, 1 3 0±^(i, ^(i^M^lJt^l xlO^cm-S, K 
J?tf ? 5 0 0 0 nmCOp - InP113 2**^jR$tLTV»-6 0 p-I nPfl 3 2 
_LK(i, ^llxfi^lfctJftiJt^l X 1 0 1 8 c m - 3 , 0 0 nmCOp - I 

nGaAsli»)^^3>^ Ml 34 £^LT, Au/Z n «t 
3 6 7& ? ffM^tiTv^ 0 p - I n PI 1 3 2 Kli, ffia&&«fc§ 1 3 0 ^ji-T&it 
1 3 7^lt^tlT^ *) , a#>ii^g 1 3 0_t^(±, Au/G e «fc «9 1 
3 8^ffM^tiTv^ 0 ?#l 3 7 commit, Milf6. 0^mT^^ o 
[0 0 5 3] 

±&L£1#^£^i-&^mOTTG-DFB I/— 9* 1 0 8 a, 108b, 10 
8c*\ 1140 £^hLT3fc?iJtCT Wffc$*iTi/>&o "f &fr*>, iit^TT 
G-DFBU-fOp - I n Pi 1 3 2 , M#>&&m 13 0, £t/p — In PH 
1 1 6 mi 4 OriWfbft-CiS 0, «^^^^l^ttTV^ 0 il4 0li 

, fflz.l£8 fx m^l? #^ +hx h 9 T'coMffliJU 1 5 ^ mgt*i£{£fi^ 

[0 0 5 4] 
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7l/>fft$n^TTG-DFBI/-f 108 a, 108b, 108c (, 1 
0 8 d) (i, *rti*?ti<7> InGaAsP1126 tC^^tLfcEIlfft&^SJtB** 
H&oT&i?, HWCM&&Hig*«JS£#LT^£ 0 TTG-DFB 
108a, 108b, 108c (, 1 0 8 d ) OEIlFft&^^SSiti, tflx-UT, 2 
4 0 nm, 241. 2nm, 2 4 2. 4 nm, 2 4 3. 6 nmtioT^ 0 
[0 0 5 5] 

p-InPil 16, 132, mtb&&m 1 3 0O«tHBff±tw(±, 08x.tfHff 
3 0 0 nm<£>v'; =t>WtitmX *) %Z>VkWLl&l 4 2«$titv^ 0 
[0 0 5 6] 

^N*#3£«l 0 OOTIt:^, #TTG-DFBI/-f 1 0 8 a, 10 8b, 
108 c (, 108d) i:^Ii:ffl«/^tl^Au/ZnJ;f)^^til 4 

[0 0 5 7] 

1 0 4 110a, 110b, 110c, 110d(i, 

^ft^fim8 (a) tc^-TJ:-9*Bfafllat**LT^4 0 
[0 0 5 8] 

*mfc&fiLl 0 0_LU(±, ^Jx.^*e^«** J 2 X 1 0 1 7 cm" 3, 
2 0 0 0 nmOp - I n PS 1 4 5^M$titv^ 0 p-InPill 6±tC 
(i, ^!lx.(f^»iftJ^7& ? 2 X 1 0 1 7 c m - 3 , HJP* S 2 0 0 nm<^p - I n P 
± I) ^-2>T^^7 7 Kf 1 4 6 fc, Wx.lfl)|^2 0 0 nm, 1. 3//mMW 
/ > K--/I nG a A s P J: <0 &&nTJg 1 4 8 ^0x.(i^»iM^2 x 1 
0 1 7 c m - 3 % fgU£tf3 50nm^p-InPi •) &«&_t8B* 7>Kil50 

[0 0 5 9] 

_hf[5^ 7 7KI15 0, 371148, R&TU* 7 v KW 1 4 8 (±, ^ « 
[0 0 6 0] 

h^'fT'OMiCli, n - I nPiSi & &aa6:&<^/i 1 3 0t^tTM£ 
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n-Cv^ 0 Stfj^Jii 3 0M~±|5^7 7 FBI 5 0±Cli, tfiUtfTOM 
fetf2 X 1 0 1 7 c m~ 3 , JgSJ?^ 5 o 0 0 nmW p — I nP| 1 52 rt^M^ 
nTV^ 0 p -InP|15 2±i:ii, v 'J n >$Ht§l =fc <9 &&flMSHg 1 4 2 

[0 0 6 1 ] 

#7fc»Ml 10a, 110b, 110c, 110 d<7)— i^-Cii, T U 4 itZ 
^:#TTG-DFBU-f 108 a, 108b, 108c, 108dW^^ 
h rh^T^M 1 1 0 a, 110b, 110c, 1 10dO^^f7^ 

■7°<h^, -ett^tiii^^ J: d ^see^nrv^o ffc, ttg-dfb i/-fw 

MQWiSttl 1 2 0 i:tt»3 7l 1 4 8 t \±itm^^W^ *iTv^ 0 
[0 0 6 2] 

#7ta»« 110a, 110b, 110c, llOd ^mW&U 1 
0±^7fcig^<i:^#o|fBlfiS^^ri-^7fe^fll 5 2«AMi:fti-eM 

m^w^ftx^^o Tt^tii 5 2com^^^(i, ###«i ojLizj&m 
zntzmmmmm&zm'f&Jtmtes&i 5 4^lt, soai i 4^^^ 

[zWtm^frx^ho 7c£-?£ffl 5 2i:ii, 1?iU(£^- KfiWS (MM I 
) 7G^«£fflv^-^-e§&o MM I Jt^ : <&%k*m^tzm / k, ^£fi4 0X 

3 0 0// mfiJ^-e^>^>o 

[0 0 6 3] 

SOA^106li, E18 (b) H*rt«fc 9 ^»f®ff it^^T LT 
[0 0 6 4] 

l 0 0±KW\ p-InPlll6fc, MxWttM^l x 1 
0 1 8 c m - 3 a |iJf:^ 5 0 0 n mO n - I n P Jf =fc 0 & & TU ^ 7 7 KH 1 5 

4 <h, 1 2 0 <h, W£tf^«!»iftjKj&* lXlO^cra-3, Jgj£ 
t) s 8 0 0 nmOp - I n Pfi 0 £&±g&*7 -7 Kg 1 5 6*W^tLti/^o 

[0 0 6 5] 

SOAH51 0 6 Kjsit&MQWiSteJg 12 014, ffl/Ltfl. 2 5 ,,mK^ I 
nGaAsPil)^^ll|4 0nmOSCHlt, MQW^)PLM^1. 54 
/iffit^^liifttpii:, 1. 25/^mMoinGaAsPJ;()^-?)llf 
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* k<0T-&£ o ^MMT-^FHfli, IfHilf, 1. 2 5 // m&J&O I n G a A s P 

iu^ifi onm(o/<'j nt, o. s%<Dj±m&*m>xztifzmm5. 1 

nmO I n G a A s P #PS <h 6 £j£ *) M LWM £ ftT & 4 & OT** & 0 
[0 0 6 6] 

±g[5^ 9 y KB 15 6, MQWfgttg 1 2 0 RVTM? 9 ? KJf 1 5 4 t±, ^ 
-*fffM£tC^?-->^£*l, 0flx.{fl. 0 ^ m<7)fS14gilig (7)^-9- X h7-f^ 
i^titt^o h 9* '/OMffllCli, n-I nPiJ;t)^l>I^il 

3 0^ffM$tLTv^ o _hgfl* 9 / KB 1 5 6 RWBk*>&J*m 1 3 0±U(i, p 
-InPfl3 2«$tLtv^o p-I nPil 3 2±Cli, p-InGa 
AsiiHi^^^^ HI 3 4^^LTAu/ZiiJ:i) 1 5 8^ 

SJtiti^o S^&^ii 1 3 0±U(i, Au/G e «t i)4-&SIl 6 0 
$nrv^ 0 p-InPll 16, 40, ffi^^i^S 1 3 OO&ffiiBiilcti, v 

n J: «9 & £ ran 1 4 2 T^tfM $*L"C^4o 

[0 0 6 7] 

>kl~, Tl/>ffl:?ii!tTTG-DFB V— WKIftlalK, S^S O AOfEt/jlU 
Ri:ov»tRWt4 0 @6tli4o^TTG-DFBI/-f 1 0 8 a. 1 

0 8 b, 108 c, 1 0 8 d ^^Ltv^^ f^<0j£J[_h, ^;tii3ooT 
TG-DFBU-f 1 0 8 a, 108 b, 1 0 8 c OfiaBHaf&tCov^fiJiW-t - * 
o ^i-^7fe^2*#^e<7)IEt&77V*^^^-C^, Rti:, 3O0TTG-DFB 
I/-fl08a, 108b, 10 8c 0^(:ov>T^f|, 1 1 1 
[0 0 6 8] 

U-ifTUJUl 0 2-CJi, 0 6&OT17 (a) K^i" J: ? #TTG-D 
FBI/-f 108a, 10 8b, 1 0 8 c <nWM 1 3 6 (i, WM 1 6 2 , 162 
a, 16 2b, 1 6 2 c H«t O^ftfUtPfflm^ 1 6 4 K»JK«M^$*iTV><& 0 

1 0 0 <DT~ffi^Wi hiXtzW& 1 4 4 (i, 1 6 6 ic J: t) U—*fm 
mrnmm l 6 8 tC#M£*LTV*&o #TTG-DFB V— *f l 0 8 a, 108b 
,10 8c Ofl 138l±, Bfr& 170, 170a, 170b, 1 70cC±f| 
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Hi 7 0 a, 17 0b, 170ci:(i,WDfX^7fl 7 2 a, 172 b, 1 
7 2c**R»tf)nTi/^o ^*i"bi«l«lf^'fffl7 2a, 172b, 172 
c^KC^Ctt:!!), #TTG-DFBl/-f 1 08 a, 108b, 108 c 
Will 3 8/^*mmf£«*7c£*i£o ZtibmWlVJWxJ 172 a 

, 172b, 172c^H<^ti:J:l), #TTG-DFB U-fl 0 8 a, 1 
0 8b, 108c was 1 3 8 O^mmfi^^MrtSillr £*l&o 
[0 0 6 9] 

S0ASB1 0 6-Cti, 13 6X^*1218 (b) l^ti^t:, SOA 1 1 4 OSS 
15 8tc, E«HC«t «)^*Bffl*«!l 7 4 7& l ^«E$nri/»* 0 i7t, SOA 11 
4Wfil 6 0(i, EHKJ: «9*SSl«titc»jK$tL, Wx.lf, SMfeSftTv**,, 
[0 0 7 0] 

^13, ^W^t'J:^^Sf«aw.»^vi(-o^-C[EI7^S[lIl 0£ffl 
^t^tSc 0 7 (a) ^O^fJJ, ^lOTTG-DFBl/-f 

10 8a, 108b, 108c^\ -ttl^ftlC H 1 , C H 2 , C H 3 Ojf -f-7fc£ 
H*gi-^ t> WfctSo [H9X^[2I 1 OOdHE&mtrii, TTG-DFB1/- 

f 1 08a, 10 8b, 1 0 8 cOMQWffitti 1 2 OS^f 1 2 

[0 0 7 1 ] 

EI 9 (a) (i, CHl«TTG-DFBl/-f 1 08a^«f)$ti, ^ 

§ , EH 170a, 170b, 170c KWfbtitiX << v *<r)Vmi*. mW]W 
#7. f;f 172 a 0 , IEtb^J#^ 172b, 172c 

tttlt^oti^o :^fyf?)W, &£«l?PfflM 1 6 4RZ/ls— *f 

rafflS^i 6 8i>*mWiZfir&i), MSWffliiii 6 4S^i^-fK!ftfflS 

?jgi 6 8<7)-eti^mcjov^T, Bf^wm^mii^f&^LTv^o 

[0 0 7 2] 

C H 1 <DT T G - D F B V-*f 1 08a tNi, IEftj^#X ^yf 172 a 
D£*Kj|s£&^T\/>&o ^c0fc<*6, TTG-DFBl/-f 1 08 a^fflfl 2 
0 ti&tfLSftTfc (9 , MQWvStt/i 12 0, fa-->^1124 ^«at* f ftX 
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$tlTV^ 0 :Ut> CH 1 OTTG-DFB P-f 1 0 8 a^IEtfj^tLfc^ 
[0 0 7 3] 

CH2S^CH3<^TTG-DFBl/-f 1 0 8 b, 10 8 cm .IE 
fjH2J#X^ 172b, 17 2 c?51^^1h^otv^ 0 >!<7)/ta6, TT 
G-DFB W— 9* 1 08b, 108c 0<*»HMi 1 2 0 \*W& £ tLTiJ fci* 7 n - 
t- >f > ^JKJ&lw* I) , MQWffittf 12 0, fa--^71124 Uf±«a£?&*£ 
A£*i&v^ 0 iUt, CH2MCH3<OTTG-DFBl/-f 1 0 8 b, 1 
0 8c t±IEiJj£*iT^&v> 0 
[0 0 7 4] 

I(0J:^:LT, [119 (a) -?(±, 7I/>fft$ii^TTG-DFBl/-f 1 0 
8 a, 108 b, 108cOHTTG-DFBl/-f 1 08aO^«Lt 
IEIJ/$tL7tTOt J^T, CH 1 WTTG-DFB 1 0 8 a<D 

?llilCH2<DTTG-DFBl/-f 1 0 8 b * 

[0 0 7 5] 

i-r, 09 (a) n^-rw.^^, «tu^fflm^i 6 4 w^-^iem* 

il6 8 <DmMZW± U &&fflHHA?tt2l! 1 6 4 &t^— 9*|gl&ffl«aR 16 81: 
;fclt&mi»WffiO»£&f?lLi-* (0 9 (b) fr#fi&) 0 ZtUZX*)^ CHI « 
TTG-DFBV-f 1 0 8 a<D^~ a--~y 1 2 ATkXff&StM 1 2 0^1 

[0 0 7 6] 

%l^X\ CHIOTTG-DFB U—*fl 0 8 a <7>IEtM2J#.X >f 7f 172a 
£HfJ£, CHl~CH30t^T<7)II!i«lf^^7f 1 72 a, 172 b, 17 
2c^f|v«itt^ (09 (c) £#BS) 0 
[0 0 7 7] 

>X^X, CH2C0TTG-DFB U—*fl 0 8 b <7>fEt&l2J#X >f y 1 7 2b 
D£ 0 CH 1 S^CH 3 <7)T T G-DFB l/-fO WSbVJ&xJ 172 
a, 1 72 c(±, (0 10 (a) 0 
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[0 0 7 8] 

issijfpffltjg 1 6 Awv-irmmmmni 6 sic^v^r^^m^mffi^^ 

(IH 1 0 (b) £#flS) 0 CH 2 OTTG-DFB 0 8 b^)f^ 

-^>^112 4 &0 f MQWf&14« 1 2 0 \Z[*milLii t &.\Z *t, 12 2^ 

^m»^l^m$n^>o ^UT, CH2<£>TTG-DFBU--fl 0 8 b/6 ? IE 

i^^, p/f^stST-^ffti^^o ftftiwf9fflmaii 6 4 

IZX *)?-x.-=->ym 1 2 4UftX-t**SlE*«:PSi-*C:ttzJ: »K C H 2 (7) 
TTG-DFB 9*1 0 8 Of&Silfcg&flJfp-t&CL * e 
— CH 1 MXH3<7)TTG-DFB 9*1 0 8 a, 10 8 ctli, IE!* 
^fX^yf 172a, 172c»f;tlh^ot^ 0 Z<Dtztb, TTG 
— D F B l^-^fl 0 8 a, 10 8 cOtllS 1 2 0 ii}g±tJl£ *iT jo ?>f7 n 
-r yf\Xm\zh «5 , MQWfS14JB 120, fa-->/|12 4 U(i«vl^r±A 
£ti&v> 0 d^LT, CH lMCH3WTTG-DFBl/-f 1 0 8 a, 10 
8 c tilEt&Sftfcvio 
[0 0 7 9] 

J^JL±<7)i: 9 KLT, CH 1 OTTG-DFB 1 0 8 a omSbfr bCn 2 

OTTG-DFB U—tf 1 0 8 b <DmWl^£%) *) #x. <b *i£ 0 
[0 0 8 0] 

CH2<7)TTG-DFBl/-f 1 0 8 b©Ifl^t)CH30TTG-D 
FBI/-f 1 08 c Olfii^tO^ •) f x.f OiSWOT T G - D F B 1/ - tl 

[0 0 8 1 ] 

_h&<7)J: -9 ULT, pI«ftf£H^^^^^85:OTTG-DFB V--f<7)IEt& 
[0 0 8 2] 

U-*fTl>JU 1 0 2 ^£v>Tt#^*i£fg-5§-:)fcfi, IiLTv^TTG-DF 
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Bl'-fCSSctSMfKl 10 a, 110b, HOcWKtl^lL 
3fc^$Sl 1 2 Sr^LTSOA 1 1 4^MQWH 1 2 OCAItt^o 
[0 0 8 3] 

s oa i 14 -en, mm 1 5 8 1 6 o t<r>mizmfc<r>mE.*ftiimL. m 

mi 5 8^^SI^aAt^o 111 5 8frb&.X2titzmm&, p-InPl 
1 3 2 TkXf±M9 7 y KS 1 5 6 ^^LTMQW^ttl 1 2 0 TfG 
?77F115 4^0 f ffi*5i*fli 1 3 0 ^ihLttftl 60^f>?l§tb$n-& o 
MQWfSteJi 1 2 0 ^Sg^)*SE«raX-r*i ttci 0, EftLT^TTG- 
D F B V - f ^ {iil^ tiM Q W?Stti 1 2 0 1*3 fcfclR-r&ft* JIMS"** - fca* 

[0 0 8 4] 

CLONIC, *HJfc^®-e(i, TU^ft^ti^^m^TTG-DFBl^— vr<n 

*mm 1 2 2 KnMM^mm-t hum 1 7 o a, nob, noc tcfstt^n 

/tlEft^WX ^7fl72a, 172b, 172c«CJ:i), ffift-f"^ § T 
T G - D F B r 04»MS 12 2M fcgMtfe Lxm%L<D? I § ffi LjWflBfctKJEI 

ttso-c, #TTG-DFBi/-t^ MS: ^m.m-f&^t ^-e 1= £ o itiia 

[0 0 8 5] 

2 HJfeJBJBI] 

^#§0^O^2»^^i^7fe#2»#Sg^ov^-CEIl 1MS1 3»t 

tm-tho mi i it^mn<vm2mmMm^£&±¥mpgtW:<r)u-irTU4n 
nm&Rvmwjm&zm-rmmM, mi 2wmi 3u^mmfm^^^it^m 
fcgtw<7)mM^&zm.wir2>mv$>2>o menmrni o^-rmimm^ 

[0 0 8 6] 

mimtmm^x^yt¥m^mmxi±, fe&mnmmmi 6 4 tri^atzti 

/:#TTG-DFBI/-f 108 a, 10 8b, 1 0 8 c <DMM 1 3 6 t Z&Wi 
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t&m&16 2, 162 a, 16 2b, 1 6 2 c i:x 4 v f-(il£tt ^ ftT^£^ 

fofa-i>^H 2 2^t:^m» ? aA$nrL* o-cv^co IE 

l , Ltzv- *r%m *&zzttfmmt%z m& i 

[0 0 8 7] 

$»1C ct « ft¥#ftHtt<D£*Wfcfll£ti\ Bl 6 ftMHI 8 1 g 

*^»»cJ:**^*#«ilfc|B|»-C**o 011 (a) («*KE«»:J:4:*¥ 
^^l^^-^TU^^m^^lESlllI^^^tWiaT^^ HI 1 (b 
) ttHi l (a) 4»«feH^tR-cH*tL^8B^oi£^:ig-e*4o *HW^tJ: 

11 (a) KTfitXil^ @£|&16 2a, 16 2b, 162c^^tii:tl 
SA*^ 7 6 a, 176 b, 1 7 6 c m&f bUX^Zo ZtihUtii&A 
X^yf 176a, 176b, 1 7 6 c &PB £ J: K J: «K #TT G-D F B 
W-f 108a, 10 8b, 108cOlil36iIftllMil6 4H f 
}iM£ti& 0 :tLfb«^AX>f 7f- 1 7 6 a, 17 6b, 176c^| 
< -IfcKJ: #TTG-DFB 9 s 1 0 8 a, 108b, 108cWlIl 
3 6 «SaHMIl 6 4 iiO*«^ii»f$*L&o ^^^HiiAXfy 
f 176a, 176b, 1 7 6 c OBflBJKJ: 0 , fESfr LTV>ftv>T T G - D F B 

[0 0 8 8] 

[0 0 8 9] 

[HI 2 (a) (i, CH lWTTG-DFBl^-f 1 0 8 art«£ft, 8f5£0 
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fx>f7f 172 b, 17 2 c^l^/:ttlM^ti^„ £ Sy,l?±AX^ 
y ^<7>#»i> mH&X* 4 v -f- 1 7 6 a t5*H Ctfc «9 , «v,tv±AX -f-yf l 7 
6 b, 17 6 c^Iv^;tt|H-otv^o fit, ?£JBlJI*PffiS^l 6 4M 

6 8«ttLT4o*K # 1 J: C 

H 1 OTTG-DFB 1 0 8 aOMQWf§14JS 12 0, jl - - > ^JB 1 

2 4i:o^lI^A$ntv^ 0 
[0 0 9 0] 

CHlOTTG-DFBU-f 1 08 aOiU^TU ?lltlCH 
2 OTTG-DFB U-f 1 0 8b fclEffrl" l.^i:ov^^t & o 
[0 0 9 1] 

ii\ in l 2 (a) K^-t#cIs^<b, r«fU®fflm^i 6 4sn ; ^-fllffl 

m?n 6 8<DmW}ZW±-t2> (mi 2 (b) 0 

[0 0 9 2] 

CH 1 ©TTG-DFBU-f 1 0 8 aOTOfX>f y ^ 1 7 2a 
S^m^teA* 'fyf 176a*Pil, CH1-CH3 Ot^tOl^f^ >f 
yfl72a, 172b, 172c, RX/mffi.&XX 176a, 176b 

,176 c*m*tzvmt-t& (mi 2 u) *#j8o 0 :;-c, mmm*4 

7fl72a l^liaAX <i y^l 7 6 a&ffl<<D&, KH&tiWQmnte 1 6 4 

jhCSHtSTTG-DFBU- «>tt« * l^ltl" & tz*bX~$> 2> 0 
[0 0 9 3] 

•^v^-C, CH20TTG-DFB I/— 9* 10 8b OfEKH2J#X ^fyfl 72b 
WSijft&A* -T-y^l 7 6b^lU 0 CHI H3WTTG-DFBV 
—if 10 8a, 108b (DmMWW* 172a, 172c, ^Wit^A 
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